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(54) PRODUCTION OF COLOR FILTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To eliminate problems, such 
as peeling and deteriorating of barriers and to easily 
form barriers by forming fine recessed parts on the 
surface of a transparent substrate material, forming the 
substrate having pixels and packing colored ink into 
these recessed parts. 

SOLUTION: A polycarbonate resin as the material of a 
plastic substrate is melted by an extruder and is 
extruded from a Tee die 14. The molten resin is held 
between a first roll 1 1 and a roll die 15, by which the 
molten resin is sheeted and fine patterns 21 are 
transferred to the sheet. A continuous sheet 16 having 
the recesses 22 of the rectangular shape on the surface 
is obtd. in such a manner. The sheet is then cut to a 
required size to obtain the substrates for color filters. 
Red, blue and green dyeing liquids are adhered by an ink 
jet method into the recesses 22. The liquids are 
thereafter dried on a heated hot plate. The ink 31 to 33 
for the red, blue and green color filters are, therefore, 
packed into the recesses 22. The colored recesses 22 are colored with the black ink and the 
coloring is executable similarly by the ink jet method in the case black light shielding parts 34 
are disposed between the colored recesses 22. 




* NOTICES * 



JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]In a manufacturing method of a light filter which printing ink subsequently colors this 
pixel and in which form in a pixel surrounded by transparent substrate with a barrier, and a color 
pattern is made to form, A manufacturing method of a light filter which creates a substrate which 
has said pixel by pressing transparent substrate material to at least one metallic mold which has 
a rugged surface of a detailed pitch on the surface, and forming a detailed hollowed part, and is 
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characterized by subsequently to the hollowed part being filled up with coloring ink. 

[Claim 2]A manufacturing method of the light filter according to claim 1, wherein said transparent 

substrate material is thermoplastics. 

[Claim 3]Press of said thermoplastics is performed by means which extrudes thermoplastics 
rotating a roll by which the placed opposite was carried out to a forging-roll-die metallic mold 
and this forging roll die which have an uneven pattern in a peripheral surface at the rate of a 
request, respectively, A manufacturing method of the light filter according to claim 2 
compressing thermoplastics heated by predetermined temperature with this forging-roll-die 
metallic mold and this roll, making this pattern transfer, and creating a substrate. 
[Claim 4]The first forging-roll-die metallic mold with which press of said thermoplastics has a 
heights pattern of circumferencial direction linear shape in a peripheral surface, It has the 
second forging-roll-die metallic mold that has an uneven pattern in a peripheral surface, and the 
third forging-roll-die metallic mold that has a heights pattern of shaft-orientations linear shape 
in a peripheral surface, The placed opposite of said first forging-roll-die metallic mold and the 
third forging-roll-die metallic mold is carried out to said second forging-roll-die metallic mold, A 
manufacturing method of the light filter according to claim 2 being performed by means which 
extrudes thermoplastics, rotating each roll at the rate of a request, compressing thermoplastics 
heated by predetermined temperature with each mold, making this pattern transfer, and creating 
a substrate. 

[Claim 5]A manufacturing method of the light filter according to claim 1, wherein said transparent 
substrate material is glass. 

[Claim 6]Press of glass of said material is performed by metallic mold which has a concavo- 
convex pattern on the surface, A manufacturing method of the light filter according to claim 5 a 
glass substrate's being mostly ground by flat surface, carrying out press forming after a glass 
substrate and a metallic mold have been heated by temperature more than glass transition 
temperature of glass of this glass substrate, and making a glass substrate transfer an uneven 
pattern on this surface of a metallic mold. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]In this invention, it is related with the manufacturing method of a light 
filter. 

Therefore, it is related with the manufacturing method of the light filter used especially for a 
color liquid crystal display. 

[0002] 

[Description of the Prior Art]Conventionally, a staining technique, print processes, 
electropainting, a pigment dispersion method, etc. are known as a manufacturing method of a 
light filter. Furthermore as an object for color liquid crystal displays, the septum which makes 
each pixel isolate mutually is formed on a transparent substrate, Subsequently, a layer to be 
dyed is formed in the surface of each pixel surrounded by this septum, and the manufacturing 
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method made to adhere selectively is proposed in the stain solution of the color respectively 
corresponding to the surface of back each appropriate pixel (JP,4-86801,A). 
[0003]In this method, after carrying out pattern formation with the method of carrying out 
pattern formation to the process of forming a barrier on a substrate, using the printing method 
which uses the printing ink of a light blocking effect, and the photopolymer containing a color, or 
a photopolymer, the method of dyeing this with a color etc. are applicable. How to vapor-deposit 
a chromium metal can be considered as a method of creating other heights. 
[0004] 

[Problem(s) to be Solved by the Invention] Following SUBJECT occurred in the above-mentioned 
method. 

[0005] 1. When forming a barrier with a printing method, after printing a barrier, the process which 
dries ink is required of the temperature of 80 to 100 **. 

[0006]2. The method of carrying out pattern formation of this and using as a barrier needs the 
expensive and troublesome process of mask pattern exposure and etching using a photopolymer. 

[0007]3. The material which forms a barrier may react to the material of dyeing ink, or it may be 
eluted to a dyeing ink material, and selection of material has restrictions. 

[0008]4. Generally, by the manufacturing process of a light filter, when the process dried at an 
elevated temperature is after coloring of dyeing ink, spreading of a protective film, etc. and it 
assembles as a liquid crystal display substrate, forming a transparent conducting film etc. is 
exposed to some high temperature processes. For this reason, although it is desirable that it is a 
heat-resistant material as much as possible as for the material which constitutes a substrate, 
since the shading wall (layer) established by the above-mentioned method is resin, there are 
restrictions on material. 

[0009]5. Problems, like the once formed barrier separates with washing and heating by a post 
process arise. 

[001 0]6. When vapor-depositing a chromium metal, while expensive vacuum devices are needed, 

a thick film cannot be created but barrier formation has a limit. 

[0011] 

[Means for Solving the Problem]A barrier is not formed with another material on a substrate like 
a conventional example, but the surface of a substrate is changed, a barrier is made from this 
invention in one with a substrate, and problems, such as peeling of a barrier and degradation, are 
solved. A process of forming a barrier can also be easily carried out by fabricating a substrate. 
[0012]Namely, in a manufacturing method of a light filter which printing ink subsequently colors 
this pixel and in which this invention forms in a pixel surrounded by (1) transparent substrate 
with a barrier, and a color pattern is made to form, A manufacturing method of a light filter which 
creates a substrate which has said pixel by pressing transparent substrate material to at least 
one metallic mold which has a rugged surface of a detailed pitch on the surface, and forming a 
detailed hollowed part, and is characterized by subsequently to the hollowed part being filled up 
with coloring ink. 

[0013](2) A manufacturing method of a light filter given in (1), wherein transparent substrate 
material is thermoplastics. 

[0014](3) Press of thermoplastics is performed by means which extrudes thermoplastics rotating 
a roll by which the placed opposite was carried out to a forging-roll-die metallic mold and this 
forging roll die which have an uneven pattern in a peripheral surface at the rate of a request, 
respectively, A manufacturing method of a light filter given in (2) compressing thermoplastics 
heated by predetermined temperature with this forging-roll-die metallic mold and this roll, making 
this pattern transfer, and creating a substrate. 

[0015](4) The first forging-roll-die metallic mold with which press of thermoplastics has a 
heights pattern of circumferencial direction linear shape in a peripheral surface, It has the 
second forging-roll-die metallic mold that has an uneven pattern in a peripheral surface, and the 
third forging-roll-die metallic mold that has a heights pattern of shaft-orientations linear shape 
in a peripheral surface, The placed opposite of said first forging-roll-die metallic mold and the 
third forging-roll-die metallic mold is carried out to said second forging-roll-die metallic mold, A 
manufacturing method of a light filter given in (2) being performed by means which extrudes 
thermoplastics, rotating each roll at the rate of a request, compressing thermoplastics heated by 
predetermined temperature with each mold, making this pattern transfer, and creating a 
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substrate. 

[0016](5) A manufacturing method of a light filter given in (1), wherein transparent substrate 
material is glass. And press of glass of (6) materials is performed by metallic mold which has a 
concavo-convex pattern on the surface, A manufacturing method of a light filter given in (5) a 
glass substrate's being mostly ground by flat surface, carrying out press forming after a glass 
substrate and a metallic mold have been heated by temperature more than glass transition 
temperature of glass of this glass substrate, and making a glass substrate transfer an uneven 
pattern on this surface of a metallic mold. It comes out. 
[0017] 

[Embodiment of the Inventionjln this invention, in order to change the surface of the substrate 
itself as mentioned above and to form the pattern of direct unevenness in the surface, as a 
material, it softens with heat like thermoplastics or glass, and the material in which shaping with 
a mold is possible is used. 

[0018]As for the usual substrate shaping, in the case of a plastic, the injection molding process 
currently generally performed, a compression molding method, casting method, etc. can be used. 
However, like a color filter substrate, what has a shape pattern of detailed unevenness on the 
monotonous surface can be manufactured in large quantities at low cost, if roll diffusion bonding 
is used. 

[0019]Roll diffusion bonding by the means which extrudes thermoplastics rotating the roll by 
which the placed opposite was carried out to the forging roll die which has an uneven pattern in 
a peripheral surface, and this forging roll die at the rate of a request, respectively. It is the 
method of compressing the thermoplastics heated by predetermined temperature with this 
forging roll die and this roll, and making an uneven pattern transfer. When forming the pattern of 
the shape in which the surface differed from the rear face, the 1 st forging roll die, the 2nd 
forging roll die, and the 3rd forging roll die can be prepared, the placed opposite of each can be 
carried out, and pattern shape can be transferred to both sides. 

[0020] Usually, when manufacturing the metallic mold of the shape which has detailed unevenness 
on the surface, it is troublesome to process the lattice of a detailed convex configuration from 
restrictions of a working tool. For example, in order to transfer the detailed slot of the shape of a 
lattice as shown in drawing 3 (a) to mold goods, the metallic mold of the shape of surface type 
like drawing 3 (b) is required, but manufacture of a such-shaped mold is dramatically difficult in 
cutting and the grinding process which are generally usually performed. In order to obtain the 
substrate of such shape with shaping, the aforementioned roll diffusion bonding becomes very 
effective. For example, in the 1st forging roll die, if only one way is fabricated to a convex lattice 
and the lattice of the 1 st forging roll die and rectangular directions is fabricated by the 3rd 
forging roll die. when the pattern shape of a molding surface becomes the 1st mold and the 3rd 
pattern of each mold linear shape and is processed, it will become very easy. 
[0021]When the material of a substrate is glass, a barrier is fabricated with the metallic mold by 
which concavo-convex shape was formed in the surface. The glass used for a substrate makes 
desired surface roughness beforehand to the surface. Although heat-resistant ceramics, such as 
cemented carbide, SiC, Si 3 N 4 , etc. are used for the material of a metallic mold, if conditions, 
such as a reaction with heat resistance, intensity, and glass, are fulfilled, it will not be limited to 
these. If glass becomes more than the glass transition temperature of the glass, shaping by a 
metallic mold will be attained, but the viscosity of glass is smaller than 10 11 PaS, and it is 
desirable to fabricate at the temperature of the larger range than 10 6 PaS. When viscosity is 
larger than 1 0 1 ^aS, great time is needed for changing glass. If glass is heated even to the 
temperature which shows small viscosity, the problem of a metallic mold and glass welding will 
arise. In order to prevent oxidation of a metallic mold for shaping, it is desirable to carry out in a 
non-oxidizing atmosphere. Since integral moulding of the barrier portion is carried out to the 
substrate, the barrier portion of the substrate which has the barrier produced by performing it 
above does not separate. 

[0022]Thus, the created substrate is moved to the following process. There is a discharge head 
which sprays the coloring material of an unillustrated light filter, and the ink of red. green, and 
blue 3 colors is sprayed and filled up with the following process to the hollow on a side front. 
Then, it heat-treats if needed and a light filter is completed. 
[0023] 
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[Example] 

Example 1 drawing 1 is a figure showing the 1st example of this invention. 
[0024]As the 1st example for manufacturing the light filter of this invention, the roll diffusion 
bonding using plastic material as shown in drawing 1 (a) was applied. In drawing 1 (a), 1 1 has the 
1st roll and 12 has the forging roll die 15 on the surface with the 2nd roll (Rolls Royce tamper). 
The surface of roller type 15 has a pattern of the detailed heights 21 as shown in drawing 1 (b). 
13 is the 3rd roll and 14 is a T die. 

[0025]Polycarbonate resin as a material of a plastic plate is fused with an unillustrated extruder, 
and it extrudes from T die 14, and while putting and sheet-izing melting resin between the 1st 
roll 1 1 and the forging roll die 15, the detailed pattern 21 is transferred on a sheet. As a process 
condition, it fabricated by adjusting so that it might become the temperature of 325 ** of T die 
14, the skin temperature of 140 ** of the Rolls Royce tamper 12, bearer rate 4 m/min of a resin 
sheet, and extruder capacity 22 kg/h of resin. 

[0026]In this way, the continuation sheet 16 which has a hollow of rectangular shape like 22 of 
drawing 1 (c) on the surface was obtained. Subsequently, it cut in the required size and the 
substrate for light filters was obtained. 

[0027]Thus, red and a blue and green stain solution were made to adhere to the hollow of the 
obtained surface by the ink jet method at the place of which it is required, respectively. After 
coloring it a hollow by the ink jet method, it was made to dry on the hot plate heated at 150 **. 
[0028]In this way, the mimetic diagram of the completed light filter is shown in drawing 1 (d). The 
portion of the hollow made from roll forming is filled up with red and the blue and green ink for 
light filters like [ in / 31, 32, and 33 / a figure ]. Although it can also be then used, in order to 
carry out improved efficiency more, it may be required that the black shade part 34 should be 
formed between the colored hollows. In this case, although what is necessary is for black ink just 
to color the portion of 34, it can carry out by the ink jet method similarly as a coloring method. 
[0029]Example 2 drawing 2 is an explanatory view of the 2nd example. The plastic plate was 
fabricated by a series of roll groups shown in drawing 2 (a) by roll diffusion bonding like Example 
1. 

[0030]In drawing 2 (a), 51 has a heights pattern (54) of circumferencial direction linear shape, an 
uneven pattern (55), and a heights pattern (56) of shaft-orientations linear shape on the surface, 
respectively, as the 1st roll and 52 been the 3rd roll and the 2nd roll and 53 shown to (b) of 
drawing 2 , (c), and (d) in them, respectively. Although the shape of a pattern is illustrated greatly 
typically by a diagram, it is such a small pattern that it is not discriminable with a naked eye of 1 
mm or less in practice. 

[0031]The surface of a forging roll die can be processed directly and the processing of the 
pattern of the surface of a mold can make it from cutting and the grinding process which are 
g enera ||y performed easily. It makes from another member to a sheet shaped, and it can twist 
around the circumference of a roll and can also manufacture. A trapezoid may be sufficient as 
the sectional shape of a pattern. By using a trapezoid, shaping becomes easy further. The 
crevice section on the back may be carrying out the triangle. It is more desirable for the peak of 
a concave to attach some R, without using the point angle. 

[0032]Shaping was performed on the same conditions with having been shown in Example 1. The 
mimetic diagram of the obtained plastic plate is shown in drawing 2 (e) and (f). Drawing 2 (e) is a 
side front of a substrate, and has a hollow pattern of rectangular shape, (f) has a lattice-like 
hollow pattern on the back side. 

[0033]Thus, the created substrate is moved to the following process. In the following process, 
the ink of red, green, and blue 3 colors is first sprayed to the hollow on a side front. Then, it 
heat-treats if needed. Subsequently, a black shielding agent is breathed out to the hollow of 
inside-out and the shape of a lattice on the back, and a substrate is buried to it. 
[0034]Thus, the light filter in which the pattern of colorant of a light filter was formed in the 
surface, and the lattice of the shielding agent was formed in the rear face is done. 
[0035]In the above example, the material of the hydrophilic nature which mixed the color into 
water-soluble materials, such as gelatin, the material which made it distribute in a polymer 
material and made paints particles liquefied with the organic solvent, etc. can be variously used 
for a light filter and the material of a shielding agent. 

[0036]Example 3 both sides prepare a plane glass substrate. The surface is finished so that 
there may be no defect. If it can do, it is more desirable to have convex [ with small curvature ], 
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although flatness in particular is not asked. This is because there is little air remainder when 
carrying out a fabricating operation. 

[0037]The metallic mold with which uneven shape was formed in the surface ground by the flat 
surface on the other hand is prepared. The material of a metallic mold must have reactivity- 
proof with the heat resistance, the accuracy maintenance characteristic, and glass which are 
equal to glass forming. For example, there are cemented carbide, Si 3 N 4 , SiC, etc. The material of 

an oxide is not [ that it is generally easy to paste up with glass ] suitable as a metallic mold 
material. The mold which coated TiN, TiC, etc. on such materials can also be used. Surface 
treatment of the surface of a metallic mold has been carried out so that the substrate of a light 
filter and unevenness may become reverse. The metallic mold currently ground by the flat 
surface which becomes a pair of this metallic mold is prepared. 

[0038]Said glass substrate is inserted between one pair of metallic molds, and it fabricates with 
an unillustrated making machine. Shaping is performed in an inert atmosphere or a vacuum in 
order to prevent oxidation of a metallic mold. It heats until the viscosity of glass is desirably set 
to 10 8 PaS, and a pressure is applied to a metallic mold between them, a glass surface is 
changed, and more than the glass transition temperature of the glass of a glass substrate forms 
a crevice. If it changes enough, cooling will be begun, and a metallic mold is pulled apart from 
formed glass in the place which became near glass viscosity 10 12 PaS. If it cools with a metallic 
mold pressed, a crack will go into the glass surface fabricated by unevenness in many cases. In 
the place which became below glass transition temperature, a glass formed product is picked out 
from a metallic mold. 

[0039]Thus, the obtained glass substrate has a crevice for filter ink restoration. Ink is stiffened 
and a light filter is formed, after dropping and filling up this crevice with each color of the ink 
which forms a light filter. 

[0040]Then, between each color is made black if needed, or an ITO film and a protective film are 
formed. 

[0041]In example 4 Example 3, coating postforming of the thin release agent was beforehand 
carried out on the surface of the glass substrate. 2 nm in thickness was coated by sputtering, 
using hydrocarbon as a release agent. When fabricated using this glass material, still better shape 
was able to be obtained. 
[0042] 

[Effect of the Invention]As explained above, it can form easily because do not form a barrier with 
another material on a substrate like a conventional example, but change the surface of a 
substrate, make a barrier from this invention in one with a substrate, and there are no problems, 
such as peeling of a barrier and degradation, and a barrier also changes the surface of a 
substrate. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a figure showing one example of manufacture of the light filter of this invention, 
and (a) is a mimetic diagram showing the light filter in which (d) was manufactured in the 
substrate into which (c) was processed in the surface of the metallic mold with which (b) is used 
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for processing in processing of the surface of a substrate. 

[Drawing 2] It is a figure showing other examples of manufacture of the light filter of this 
invention, and (a) is a mimetic diagram showing the pattern of the hollow where (e) and (f) were 
formed in the surface and a rear face in the forging-roll-die metallic mold with which (b), (c), and 
(d) are used for processing in the surface treatment of a substrate. 

[Drawing 3] (a) is a mimetic diagram showing the substrate for light filters which has a lattice-like 
slot on the surface, and (b) is a mimetic diagram showing the metallic mold for forming this slot. 
[Description of Notations] 

11 The 1st roll 

12 The 2nd roll 

13 The 3rd roll 

14 T die 

1 5 Forging roll die 

16 Plastic-molding sheet 

31, 32, and 33 Light filter coloring layer 
34 Shade part 

51 The 1st roll 

52 The 2nd roll 

53 The 3rd roll 

54, 55, and 56 Pattern of the mold of a roll peripheral surface 

71 The hollow of rectangular shape 

72 Lattice-like hollow 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 
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©t>©©^H*^j^8i+r, ^ffi&ciKgHSifi©^-^ 
&j&fiW*fc«>» MMior^pj^tt^flg-^^x©^ 
5 fc*Kc «fc o r fltffc 03SK J: 3 )S» W«&fc*tt4*flyB 
3- -5. 

[0018] ilfir©«ffifiS7&tt. 7"5Xf ;?©*§^ 
tt, -^cm>ftr^£Wffi)$«$\ a^l/yVa 
ymm. **X7^>^&&££ffl^sc£a*rir 
So UfrU *9-7^^*-»S©«*:5K:. ¥«©* 
HtC^rjffl^lHia©^/^ * - > £ -5 ©«. P - 

^^^fijffl-r ftt*. «fc d p - 3 * h r**«:«ifrrs 
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[0019] P-;M2£», WiBKBafl^f 
T £ p - J; & c © p - >\>M tcStftiBg snfcn- 

^n^nwa©aisri5i?K8i±oo^DjMtti}jjg 

ffi»IB*c©n-^S[4Ra-ji/i-r!fcELr. HO^ 
4rM^-o^«©^d?->*?f^-rsis^«, m i © 

10 5Ci«*5„ 

[0020] awfsiBKiMfflttifflia^w-rsj^K©^ 

*«fW*«^v flnXXft©*W&*»6. irJB^afl^K© 
«H?-**DX-r* C 4 (fflfflt?*S. 03(a) 

«CW. 03 (b) ©£5#SI®ff^©^^i^r*& 
C©«fe !>«:?l&K©ffl©»fPBa»-«{Ctftoti*«J 
iJjpx-^wgUJnxrw, #flrtciBirc**. c©<£5& 
J^K©»R*jsR»-c» * tc tt, ME© p - )\>f$&WWi$ 

20 ©IS^fc^fLr— ^[bj©*^u. m3©p-Ji/Sm 

s^M©/-«*->ji^tt» m©M. H3©M-?-n 

[0021] mfcoitftwrt? xcom^iit, mmitma 
©^W^jsssnfc^sjcfcor, nwk$tffr~$z>. M 

Wl^^^tt* Dfe«H^ffa©^ffiffl8 K 
tt±tf£o ^©#f«»» jBK-&^»S i C, S i 3 N 

4 ^©ifi&tt©-^ 5 #xi££*®mT&Ws mm 

30 14. #9 X4©Klfctt£©^J^fc3ftft«. 

Cti6KIS3esn4*>©rB«:l>. *7XBW7^ 

*7^®Wi0 ,1 PaSJ;f)/J^<, 10 
6 P a S j: Wt^«H0SI-C«t5O*5ISl 

^tfiSK * r * 7 x waist's i , Z&Wl 

40 ±ia©«fc^«:or#6nfci«ffi4wr*is«». 
i^iggi3?>j&«^ i — ffiss^ 8 nr t ^ /c&. pwsaj^** 

[0 022] C©«fc 5 (C L,r^8tl/c»^«^©Xg 
K;#8tiS„ ^Ollttt, ^H^©^77--7 -f )i>$- 
©«fett»*iR*^W*ttlfl^5' F#*0, «M©S* 

ic>^0, ^. i^, #3fe©^>^^#^^?t«-rs 0 
*©«. sheets orHMaao, 

[0 0 2 3 ] 
so [SftlkM] 



s 

mrnmi 

m i it&mxom i <Dmmm*m-?m-v$>z>. 

[0 0 2 4] *§m<Dftv"-y A)l>*t-~*Wi : &L~?Z>tc#> 

<Dmi(ommmtLx, si (a) icfrcr^^t^v^^ 

(a) Jc*j(,vc, 1 HiHlo-;K 1 2 «S&2 P-;l/ 

5<DmWte. HI (b) $e^r<fc5&«ffl& 
ihUZ 1W2 1 3«SH3P-;k 1 4 
BTaf-fC*S. 10 
[0 025] 77X^'j ?mU<Dttn± UX<D# V 

14^6WL/fflL/. f in-;H lio-;H15©n 

£->2 1 ^-HC^«„ gtf^ffiU, T# 
1 4©SK3 2 5°C, ta-;M3r>A- 1 2 ©SMS 
S14 0-C, Wltf- h©J$£liIK4 m/m in, ftjffi 
©ff 2 k g/h t«:^j:5K|@ILr« 

[0 0 2 6 ] C 5 l/T^fflKH 1 (c ) ©2 2©<£ ; 5£c 20 
[0 02 7] C ©<fc 5 K l/"Cf#&ftfc*ffl©g.&fc:, -c 

>*s>*» hssrfS*. #. «©jfee»K*. ^en-ens* 

Qhtdik. 1 5 o °CKffim l<tc* v b y'v - V ±rcnu 

[0 02 8 ] C 5 LX^SS.btciJ^-y < Jl>*-©fl5$ 
m*mi (d) fc^To n~>i>iffl&-vfthtitiM&<D&> 

H\ WbiU — V 4 frZ-m-Of&WPS 30 
1, 3 2, 33(DJ:5Ka3tltl>5. fOISttM 

5Ci**S. C©»£> 3 4 ©g&fr£M^ -Ofef 
gtniiii*, iMffiiir, HttK-f>*y*» 

[0 0 2 9 ] 

H2BSJ2<Z^»6WI©SiMI8l'T?*S. 02 (a) fC^f 

^^■^ wmzmt \j ft, 40 

[0 0 3 0 ] 02 (a) 5 lBf ia-;K 

5 2BSB2P-;k 5 3B»3P-W> ^tl^ttH 2 
©(b), (c) . (d) tCmT&Sic^ti^tinM-ft 

ftmmR<Dam^$~~> (54) , wth^z-> (5 
5) *£zm%faSM&.o&&i>-<2~> (5 6) «ai 
KWti. a^tifl^Wfc^* ->©?&#«*# < 0^ 

ivjN s i, =. & ^ s # - > r * -5. „ 

[0031] m<Dmm<DJ-<$~~y<DiMj:te, p-;i<§9© 
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KffO, P-Jl/©MIffl(C#g-oW-CMf / Pr-5Ci^-C# 
;<*->©WfflJI^*^^M1l*>ftl>. affJKT 

[0 0 3 2 ] J»2SlJiS#iJ 1 (C7Kb/cilBlfll©^#-Ctf 

( e ) . ( f ) (CtS-To 02(e) »«g©iH»Jr , *B 
M©S^^->W(/tl^ 0 (f) fcSHHTBHf- 

[0033] c ©<t 5 k urfpjsssnfcai««^©xg 

^©g#{Cj&6©jfcl3W*rttB Ltias. 
[0 0 34] cci^Kir, mwtcxy—y 4 — 

Gm&Mw* # - > > mwicmyGfflv&^wjfm s ntc 

[0035] Mi&fmm^uxy-y 4 
mytmcowmc » % 3=- #©#*(***&«: ssb* 

[0 0 3 6 ] g|Jfe^| 3 

l»«fc 5tctt±tf 6ti"Cl»S. ^afiEBW KMfe&l^, 
[0 0 3 7 ] — JpBJCSFSSnfc^fflKlffliiW^K** 

^ si, n, , sic, mitwvmm 

cn«=.©W*4©±tC, T i N, T i Cfe£"©=i- 

x$>2>. c©#M©>t(c%S¥BKW^Stiros^M 

[0 0 3 8 ] 1 *f©^©|ffltctWBjtf5*KlE*t*#. 
^0^©^^-c^-r&„ ^[©iWl:*Hf± 

s«©* r 5 x©^ v xm&mmsx±, m&v< x 
#jfi(c ^ -5 i c 6 n Hy -xip^\^mt. 
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[0 03 9 ] C©J:5(CL<Tf#kft/c#7.X»g«. 7 

4>\s*4>9%wm<oysm*:ii-irz. c ©emitter 5- 
[0 04 0] cog, ^(crSDrSfe©ra^MfeicL 

D . IT O jK*«flUR£H?I$ U fc K> t S . 

[0041] mm&u io 

[0 04 2] 

W© <fc 9 tc^©±cc3fltm-r«BI*^J5STS©"r?tt«3: 

&©r. Ptii©tim^m^4©wgi«^< . m 20 
ii & . mmvmmzmz? sci ^mmmm- set 

[01©«iil] 

[Hi] #^©#5~7*;i/*~©«£©iw*5vr 

Hr, ( a ) »S«©^M©»nX*, ( b ) fcttDIfcfl? 
i»6n-s^M©aM*> <c) KflflXStifcaHR*, * 



[02] *&m<D*j 7 -7 * ;P 5? - ©«S©fl!i©«*^ 

■na-c. (a) immvmmmx*. <b), (c), 

(d) t*JnX{cffll»6nSn-;ua^S4. (e), 
( f ) tt*ffi*j,£tfXffifc^3tt;fc^©^*->* 

[S3] (a) imffifcte+tRmzm-rz*?-? 4 & 

-r £fc&©:&M£^-rifi»-e * &„ 
[^#©mw] 

1 1 min-fr 

12 »2B-A 

13 I3B-JI' 

14 T 

1 5 P-;U§9 

16 ? » # J&ff^>- H 

3 1. 3 2, 3 3 ft =7 — ? ■iA'Z—^&M 

3 4 MftgR 

5 1 »lO-* 

5 2 H2P-J1- 

5 3 S3D-;l/ 

5 4, 5 5, 5 6 n-;l/jaS©§2©^^-> 

7 1 mm.<m& 

7 2 «HF«©S* 
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(a) 



(b) 



